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In  a previous communication’ evidence was 
presented which demonstrated that the in vitro 
act ion of hemoly t ic streptococcal fi brinolysins 
was inhibited in the presence of protease 
inhibitors (“Trypsin-inhibitor“ of Sorthrop 
and Kunitz2 and soybean “antitrypsin”“) . 
Irrespective of whether streptococcal fibrin- 
olysin is an enzyme or, as has been suggested 
recently, an “activator” of human serum pro- 
tease (tryptase), it is a definite metabolic 
product of streptococci which is believed to 
play some role in virulence of infection. Con- 
sequently, it became of interest to investigate 
in vitro the action of protease inhibitors on 
hemolytic streptococci and other bacteria. 

0.1 ml of suitable dilutions of an 18-hour 
culture of the microiirgnisms was transferred 
to 0.9 ml saline in which was dissolved from 
10 to 50 mg of crystalline **trypsin-inhibitor” 
compound, making a total concentration of 
from 1 to 5% of the inhibitor in the solution. 
Dr. M. Kunitz provided some of the crystalline 
compound used in this study. Since the 
“ trypsin-inhibi tor“ compound contains at  least 
50% ;\lgS04, controls were set up with a 
similar concentration of JlgSO. The tubes 
were incubated a t  37°C and a t  various inter- 
vals 0.1 ml was transferred to 1 ml broth and 
to 10 ml blood agar, a pour plate being made 
from the latter. Twenty-four hours later, the 
broth and plates were examined. 17arious 
dilutions of the broth culture were then trans- 
ferred to a constant amount of blood agar and 
a pour plate prepared, a colony count being 
made 24 hours later. 

I t  was observed that in concentrations of 
from 1 to 5% of crystalline trypsin inhibitor 

FIG. 1. 

1IgSOJ compound, growth of hemolytic strep- 
tococci did not occur or was markedly de- 
pressed after incubation of from 4 to 8 hours. 
Fig. 1 depicts a growth curve of such an 
experiment with streptococci, the curve being 
based on colony counts made on pour plates 
of suitable dilutions prepared a t  stated inter- 
vals and incubated 18-24 hours a t  37°C. 
Table I depicts another typical experiment. 

Studies with soybean “antitrypsin” prepara- 
tions were uniformly negative, presumably due 
to the lack of purity for in most instances an  
actual stimulation of growth could be demon- 
strated. Relatively crude preparations of pan- 
creatic trypsin-inhibitor gave results similar to 
those of the crystalline inhibitor. 

In view of the observations with streptococci 
other microorganisms were studied. Staphylo- 
coccus aureus and Escherichia coli were utilized 
for these further studies. The results were 

, , -  identical with those obtained with streptococci 
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in that inhibition of growth ensued on incuba- 
tion with pancreatic trypsin-inhibitor. 

In an excellent study of the effect of trypsin 
inhibitor on bacterial growth, Grob4 demon- 
strated that growth was “somewhat retarded” 
in the presence of the inhibitor. He concluded 
that the trypsin-inhibitor had no bacteriostatic 
action but affected growth through the preven- 
tion of proteolysis in the medium. However, 
he could not demonstrate any action on Sta- 
phylococcus aureus. Our studies suggest that 
the inhibitor can be bacteriostatic when em- 
ployed in adequate concentration (Table I ) .  

I t  is obvious that the trypsin-inhibitor com- 
pound is not nearly as potent an antibiotic 
agent as is penicillin and other antibiotics. 
However, the relative ineffectiveness of peni- 
cillin on E .  coli and the fact that trypsin- 
inhibitor affects E .  coli to the same degree as 
hemolytic streptococci suggests a greater non- 

-I (;rob, l)., J .  Gci i .  Pliysiol., 1943, 26, 431. 

specificity of the antibiotic action of the pro- 
tease inhibitor. 

Unpublished data reveal that penicillin has 
a weak but definite antiproteolytic action as 
do .i\ctinomycin A and Tyrothricin.;‘ I t  is 
probable that the efficacy of penicillin as an 
antibiotic agent lies in its ability to inhibit 
enzymes other than the proteases. On the 
other hand, the effect of trypsin-inhibitor can 
be attributed solely to its inhibition of the 
bacterial proteases since it has been observed 
that this protease inhibitor is not specific but 
can inhibit a number of proteolytic enzymes. 
Further, the fact that synthetic detergents 
which are antiproteolytic are also germicidal 
lends suppx t  to this hypothesis. 

The significance of the above observations 
and those of Grob lies not so much in the 
demonstration that the protease inhibitor has 
an antibiotic action as in the suggestion that 
the rise of the antiprotease titer of blood which 
occurs in a variety of pathologic states in man 
may play an important role in “resistance” 
to infection. In  this respect the role of 
numerous other anti-enzymes known to be 
present in vivo merits intensive investigation. 

Summary. Trypsin-inhibitor has antibiotic 
properties. 
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Alloxan Adniinistration to the Duck. 

One of the perplexing problems in carbo- diabetes mellitus in the duck or chicken. 
Further, the administration of crude saline 
extracts of the anterior pituitary gland to such 

hydrate metabolism is the fact that pancrea- 
tectomy does not result in the development of 


